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(57) Abstract: T-Type calcium channel blockers consisting of optically active 1,4-dihydropyridines represented by the general for- 
mula (1), phannaceutically acceptable salts thereof, or solvates of both: (1) wherein R l and R 2 are each independently C t ^ alkyl, 
or R 1 and R 2 are united to form -CR 5 R 6 -CR 7 R 8 -, -CR 5 R 6 -CR 7 R 8 -CR»R 10 -, -CR S R 6 -CR 7 R 8 -CR 9 R 10 -CR 11 R 12 -, or the like; X 1 and X 2 
are each independently O or NR 13 ; Ar is optionally substituted phenyl or the like; R" and R b are each independently C x . 6 alkyl, 
-L 2 -NR ,6 R", CH 2 0-L 2 -NR l6 R 17 , CN, -L 2 -N(CH 2 CH 2 )2NR 16 , NR l6 R", or the like; Y is C,.jo alkyl, -L 3 -NR ,8 R l », (2) (3) (4) (5) or 
(6) and * represents R-configuration. 
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[5£*K R'RXfK 2 ^ ^MfhmtLX^X, C^aT/W^/H {fC^eT/^^ 

i/mx a^ny >-^^-eg^ £ tb-c v^xt) tft £tL~cv^-cb J; 

V\») -Cgm^tl/TV^k.fcVN,} ^b< B-L'-NR'R 4 {R 3 ,&.T>*R 4 te, ^tt 
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R 7 R 8 - C R 9 R 10 -^ b < i-i- C R B R 6 - C R 7 R 8 — C R 9 R 10 — C R U R 12 — (R 5 ft 




(1) 



H 



3 



WO 2004/087172 



PCT/JP2004/004432 



36*Xtt^nd> 2 o2$— o Tgm bT V* S^gll^ £ 5 , 6X(t7 M# 

X'&T^X 2 ^:, ^Wetafi&bT, OXttNR 15 (R 13 &, yMflE-TOtttC !_ e 

Arft 7x=;H, tfy^/Vg, 7!)/HXIi2, 1, 3 i^tf-dM^T 

t^ti?7y>- /U-4-^/Um^ N0 2 , CF 3 , Br, CI, F, R (Rte, C 
1 _ 20 T/V^/V^^7t*-r^o)> OH, OR 14 (R 14 &, Cj.eT^/WMt^t 
So), OCHF 2 , COOR 14 , NH 2 , NHR 14 , NR 14 R 15 (R is te, C X _ 6 W 
/H^tftt2),)s CONH 2 , CONHR 14 , CONR 14 R 15 , COSR 14 , SR 14 , 
S(0)R 14 , S (0) 2 R 14 , S0 3 H, S0 3 R 14 , S 0 2 NH 2 , S O z NHR 14 , S 0 2 
NR 14 R 16 , ^~;\s**i/&(D^frtbm$l£thfz. HSXW: 2 i@(£>g^S 

R 8 &TJ*R b ta, ^tb-^^AilbT, C^eT/^/H, -L 2 -NR 16 R 17 {R 16 

^-/l^ (Sfc:7 ao^^ Cj.jT/^/HXttCi.sT/Va 

* TffiK £ *lT t> £ v \ ) i^o T£E# tcfllife $ fix v ^ T J: 

V\) ^S^-TSo}, CH 2 0-L 2 -NR 16 R 17 , Ar 1 (Ar'tt, 7x^;H 
^-/l^ta, AP^^If, C , . 3 7;V^f/HX li C , _ 3 7/W n v-I t i o 
TftE^«m^^-C^«fcV\) ?riC*i-So), CH= CHA r CH 2 CH(OH) 
Ar 1 , CHO, CN, CH 2 OH, CH 2 OR 16 , - L 2 -N (CH 2 CH 2 ) 2 NR 16 Xli 
NR 16 R 1T lrf!lb 

y«, c 1 _ 20 7^^/n mc y^^;vm («7x^ 

C 1 _eT7l'=i=¥'>a£X«^ny^JR^--C«ife$*L'CV>-rt>«tV'» 0 ) % c 2 _ 6 
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xh£\<\) \z£oX&miz.m&£tix^xh «fcv\,) ZMte-t-Zo). ch 2 o-l 

2 -NR 16 R 17 X(i-L 2 -N(CH 2 CH 2 ) 2 NR I6 T'fc <0 . R'^C^gT/WST* 

5. R^tFR 2 ^ ^tt-^mte^, C^eT^^S {iC^eT/^/VS 
StbTWCfc «fcV\,K C 2 _ 6 T/W^/l^X«C 2 _ 6 T/l^-A'S (^C 2 _ 6 T/V- 

ixXX o ^ yn^T-it $ ti/T v ^ x J: v \ ) £ fox v > t t> J; v \ ) 
frTVMTt «fcV\,} -CfcSd^XttR'Xt^R 2 ^— ^tcl^o-C-CR 6 R 6 - 
CR 7 R 8 -, - C R 5 R 6 - C R'R 8 - C R 9 R 10 -Xli - C R 5 R 6 - C R'R 8 - CR 9 R 
10 -CR n R 12 - (R 5 &l>bR 12 Zrtl^tltk&VX, zk#JB§W£ L < C x _ 6 

6. Ar^ 7s=/K 3--hn7x-;K 2-^hn7x^K 3 — ^ 
nn7;n~/K 2-^dp7x=/K 3 — * h ;n:^/K 2— h drv^ ^ 

3-M)7;i/tn^f;i/7x=/K 2 - h y 7;i^to * f/V7x- /v^te: 
2, 3-^PP7x^VT'&5 5.- fcl3*feOft^H4 1 , 

7. R 1 S.^R 2 ^-^^o-C-CH 2 -C(CH 3 ) 2 -CH 2 -T-fc«9^ X 1 
&tfX 2 tfS*fcO-C&t>, Ari$3-=hD7x^VC*>!), R a S.t^R b ^^^ 
fvH?fc«9, [-O-^/W (^m-zW) r^y] ^^/v-efc^6. {CfEic 

t5Bi, 
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9. 1. ftV^7. <DffitlfrK&1&<DTMlJA'i't7J>>^**frW&ffl&'£ 

is. i. ftv^7. o^ttd^cia^oTM^/v^^A^-Y^/v|jaw^J^ 

18. 1. ^V^L7. <D^MAz.^m.(DTm^jViy^^-r^jvmM : ^\^ 

19. 1. &V^7. ^tb^t3l|BmOTM^/VS/^A^-^^/V|Ji.^J^ 

20. i. ^L7. <DMM^z.w$.<nTm*fri/v^^*w&mn*^ 

2 2. 1. ftV^7. (D^^{C1|5S^TM^^-->'^A^--Y^/WP1$^!J^^- 

2 3. 1. &V^7. ^^{-IS^OT^^i/^A^ir^/VPi.^J^ 
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2 4. 1. ^^L7. <Dffitl1>>\Z.t&1&<DTM*Jl'i'&J*7**/l'm. s gW&'£ 

^PJ^ffl*^. r n j tt/yw/v*, r i j iwy^ r s j teir^v^y — 
r t j tt^— v^y—&x r c j ti^^nSrtfttSo 

i-^/wS, s-/f;H. t-y^m, c n — ^v^/vS, 

1, 1 - ^f/V-n-7P tf/V^ c 
y^/V^ n-^^v^/H, l-^f/l'-n-^y^H, 2-^^-n — < 
1, 1 -v^^VV-n-^^Vl^ l-^;V-n-^H^ 1, 

i -ze^/v- c -/f/HRtJ 5 1 , 2 -e^ ^vv- c -^/H^tf* 

C T/^^/vS £ LT tt, Um. t b < f* C s_ 20 a 7/V^;vSf & o 

2 — c — ^S'^vl^^-jg/K n—^-^=f-^^ 2 — c — 3 — 

c -^i^/V— n tVv-g, n-y=;^ 3 — c — vvv— n — If 
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/^Ik 4 — c — s<l/=3-/V— n — n— t^/VS^ 4 — c — ^^is/V— n — 

-?*f-?V^ 5 - c — n n — £ S'/HiK 5 — c — ^ 

*S/V— n — -^^vV'Sn 6 — c —^isf-As— n -^^V/WS, n — Y^fi/fr^ 
n — h U xiX/V^^ n — T h 77^S, n — ^<^i5 7 7 :? i>'/l'^ N n — ^.dMf^S/* 

■/n^^/H v 2-!7 0 p^=/1^ 1 -;*^/V- 1 -n^^/i^ 1 --f^r^jV 

^/V— 2-/0^^1, 1 — a^/Wn^-s. 1 —tf-A'— 1 — 

1 2--7 p n-<~/i^ i-^yr-;vS, 2-^^^/v^ 3 

-KV7-;^ 4 -^yr^;H, 1 -n— fcVl^X— 1— ^^/l' 
- 1 -zfT—A'^k. 1 2 -ZfT~S^, 1 3 -y-r^/V^ 

2 -^^vP- 2 - yn^/VS, 2 — p*^vu— 1 -zfT=- /VS, 2 — ^ s f-;V—2 
-^r^;H, 2 ^7U- 3 - ^T-/H, 3 -t^-jV— 1 -^—/l^ 3 
-^fVl'- 2 -/t^^S, 3-^^-3-^r^l> 1,1-^^^-2 
-^n^^/l^g, 1 -i-^n tVHr^;H, 1 , 2 - ^ 1 -^P^— 
l,2-v ? ^^-/V-2-^ B P^<^/V^ 1 -^^-fe— 2-^^-fe^/V 
3-^^t=;H, 4 --^ir—A'g, 5 -^^r-fe— A-S, 1-^^vV-l 
— ^i/T^/l^ 1 —^J-jV— 2 -s<lsT=-fr^ 1-^^VV— 3 — <l/*r^;V 

1 1 -n-^f ^xf x/H, 

1 -Xyf=:/H, 2— 2 -^V^—zl^ 2— tf-jV— 3— ^i^r— 

2 - ^ ^/V- 4 -^yr^S, 2 -n-7'n fcT/l'— 2 --fn^=.;V^^ 
Z-^J-;V-l-^>"T=-;vm, 3-^^/U-2-^<^y u =-/^M, 3-^^/1^- 
3— 3 — ^/P— 4 -^yf-^Ss 3 -ac^A— 3 — ^T—JV 

^ 4-^;i/-2-^yf^H, 4-^ 

/v- 3 4 -^^1^-4-^^^=/^^ 1,1 -v^^vv- 2- 

^r^^S, l,!-^?^- 3-^7^/1^ 1,2-^^/1"- 1 -zfT~ 
frits l,2-i?*J-/V-2-Z?*r~J\'&s l,2-^f/u-3-^7^I, 
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1 2 -xf-/i,- 2 -^n^^vi, 1 -s—y^/U^y^^/U^ 1,3 

-^f;v-l-^r^vS, 1,3 -i^^^^-2-yT^/\-m, 1,3 -SM 
^v^- 3 -^7^^/V£, 1 —i-zf^jU^^.;]/^ 2,2-^^^-/1^-3-^^ 
-^1, 2,3 — 1 2,3-v^^/^- 2 -3/7^/!^ 

2,3-^^^-3-^7^^/l-S, 2-i-^a tVV- 2-^0^^/^ 3,3 

- ^/V- 1 -^r=^S, 1 -rn^TU- 1 -7r=/H, 1 2 - 
T/y^/l^ 1 -a^^-jv- 3 -^T^S, 1 -n-^°P fcVl'- 1 -yn^/V 
I, 1 -n-^n tT/U- 2 2 -zc^/i— 1 2- 
^^-7^-2-^^^, 2 — ^ffr- 3 — ^^—/U^ 

- 2 -^n^l, 1 — t— t/^/I^t 1 — 1 1 — :t^vu- 2 - 
/p/<^;VS, 1 —^.^-)V— 2-*=5-)V- 1 -7°n^^;H, 1 -oq^/V- 2 - 
*^As- 2-rfn^<=.;V^ 1 -i-^o 1 -^n^^/uS&tfl -\-rf 

—/P^ 1 —tJ-jV— 2 -7"d fc°~/l^ 1 -^yf^;WS % 2-^^-/1^ 

3 -^yf 4-^^^/w-£, 1 — * =$-jv- 2 -zf^=-jv^ 1—*?- 

)V- 2-t ^JV- 3 - zf^~JV^ s 1 --f^=^;\, 

l.l-^f/W-a-yot^I, 2-xf;l/-2-^nt°-;VS N 1 - 
^\df-->-^^ % 2 — ^^v^/Hi, 3 —^.^riy=^jU^ s 4 -^^fi/_;l/S x 5 — 
^df-v^/l'gs 1 — 2 -^yf^;Vl, 1 -J-^-jV- 3 ^S, 

1 -^^/V-4-^>-^=/VS> 2-^^-3— <^^=/^ N 2-^^/V- 

4 -^yfn;H, 3-^^-1— 3-^^/1^-4-^^^- 

4-^^/1^- 1 -^yf-^/vm. 4-* 2 — <^=f-^j^m. 1,1- 

^f/W-2-^/H, 1,1 -v^^/V- 3-^-/1^ 1,2-v^^ 
/l^-3-^^I, 2, 2 -S^^TU- 3 -y^-Sl/m, 3,3-i?*^sV- 1 
-^-/PS. l-a^/V- 2-^-/^S> 1 -zn^/i— 3 -ZfJ'—JV^ 1 
-n-7 , Df^-2-7 , n^/H, 2 -ai^vk- 3 -l/^-A^, 

- 1 -^^-2-^13 k°^/VS^TJ?l -i-yu 2 -7°n tf^/Vg^tf* 
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=¥v-S N i-^h^^S, s-^b^i/I, t-^h^rv-S, c-^bdrv'S, 

3 -^^/V-n-^h^ixS, 1, 1 -^^vV-n-^nzK^v-, c- 
^■I^^JV^^^ c h^f n -^.=^^/V^-=3r^ x 1 - 

^f/V-n-^yf/Vt^i/S, 1, 1- 

^^^-n-^h^v-^ 1, 1, 

^vV-n-r/OTX^ri/g, c — ^^iX/W"^ i—^^^—c — 

^r^S, 1 -^fvl^- c -^b^K&tM, 2-^^VP- c h^i^mm 

c 2 _ 6 r^u^mt\^xi^ ^i-z/ms T'nt^ys, -^^u^m, 

1. R^tJSR 2 ^— ^o"C-CR 5 R 6 -CR 7 R 8 - -CR S R 6 -CR 7 
R 8 -CR 9 R 10 -Xft-CR 5 R 6 -CR 7 R 8 -CR 9 R 10 -CR n R 12 -(R 5 

s^x^^^o^— m\-cf^xm.^x\^mMw<=f-hm-c 5 , 6 xtt7i 

m&T&f&^Xh «tV\) Sr*-r o 

2. R^tfR 8 *— »ot-CR 6 R 6 -CR 7 R 8 -CR 9 R 10 - (R 5 fr 

3. R^t^R 2 ^— ffl^oT-CH 2 -C(CH 3 ) 2 -CH 2 -X(i-CHCH 
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3 — CH 2 *"CHCH 3 — §r3§t~f~o 

tr=.;v£k$afC 2 _ 6 T;v*r~;vm\-Z, 7zr.^;v^ (M7 ^—/v^te, C X _ 6 T7W 
3 *i/SX»^ n y yf^Tft^ HTV^T t> J: V\ ) -CStfe^ Jh/TVvr t> «£ V\) 

i. x l &rj«x a ^*tcos:*i-o 

1. 7i^;l^S, 4-=hn7x=;l/I, 3 — — h D7x-;l/S v 
7i^;Vl, 4-^nn7x=/l'i, 3-^nn7i-/vS, 2-^dp7x- 

4-^ K'77x=/H, 3 Y^ris? 2-*h*i/7^=- 
4-M)7;WtD^f/l/7x^;H, 3-h!j7/V^D^f-;l/7xci/H > 
2 - h y 7/^n^^-/k7 3 i^^SS.tJ ? 2, 3 — i?7 0071^^ 

2. 7x-;i/S, 3-^hD7x^;H, 2--fn7x-;H, 3 n n 

2-^po7x=/VS, 3-;* R5/7x=;H, 2-^ 
x^;vS, 3 - hi) 7;i/tn^f;V7x=;H, 2- MJ7/vtn^f;W7xr: 

3. 3-=bP7x^/i/S N 2-=ho7x=;vS, 3 n n 
7x-;VS, 2-^on7x^i, 3-^ h=^i/7 3i^/VS, 2-p«b^v'7 

4. ^m—yl'g* 3 h n7x^I, 2 - ~ h o7x^l s 3-p<h=3f- 
^7^=/!^ 2-^ h^rv^^—yl^ 3- h V 7 )V^rxx ^=f-)V7 ^^jV^'Bl 
t^2 - h y "7 frOm t^As? x.—A'Zk* 
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2 . f/Ho 

1. C^sTWS, CNIlfNHjo 

2. *^vl"2£ % CNWNH^ 

3. -L 2 -NR 16 R 17 {R 16 MR"H ^ft^^zk LT, TkUfJlC^ 

=3 ^ ^Sx r*^ n y ism* xwM £ ttr v x h <fc v \ ) T?*tfe $ tb-c v % x h «fc v \ ) 

_ 3 T /V 3r ^ 'f * C l _ 3 T A- = > £ J; 0 X ftfr $ ft X h £ V \ ) \ZL X o 

-rftltH:lHft**tTv^t> «tv\) «:SteH-£ 0 h -ch 2 o-l j -nr 16 r"S 

T^-L^NCCHjsCH^NR 1 ^ 

4. -CH 2 O-L 2 -NR 16 R 17 0 

5. -CH 2 OCH 2 CH 2 NH 20 

3. -L 3 -NR 18 R 19 {R 18 &tfR 19 {2, t^iiaSLT, C^.T/^S 
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-L 3 -N N— R 18 > L 3 -N N— R 18 

\ / \ / 



,NR 18 R 19 -CH 2 /R 18 \ A /R 18 



(CH 2 ) Q * (CH 2 ) p (CH 2 ) q 



4. 

CH 2 Ph ^HaPh ^ ^ Ph 

CH 2 CH 2 N * CH 2 CH 2 N > CH 2 CH 2 N N-CH 

Vh CH 3 \ / Vh 






Ph 

N At* — <^N-CH( 

X CH 2 Ph CH * Ph Ph 
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Sterna*. 7kmm&T$^? ;—^n&m&mfzz.b&x*%z>o 

-&fticnmmmj$®<DMmxi£-$--fz>o ^ftb<DMMn, mm&i, mm^ 
^mtt5 z>mm*m^ nmzkvmm-tzzktfxzz. -t-^^-fe. m 
nmazmniDmftm. mnm, mmn, umn, *sw.m, =»-• 

mm. %mm. ^y^v^&^(D7i2iiiT*fcoT^£<. 

^J^tfwt^x*#5o i£lirtg#-r5^«JM^J^ VX&i§-1rZ>zk&X% 
5%-7Wm®-m, zfu tvy^i) ^-svtj:k*(DmMMte\<^mMffiW3ftk pH 

^i-^^ii^x^m^ igp#jfc5VM^jj§rt&^-eteo. i~i o o om 
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g/fc mtMX*0. 0 5mg~5 0 Omg/fc W0SfiT?&5. -tbb 

tt, frE*, toaffis *i>»lB»SrW:CJe>fc-r««||Rtt^«E^ IbJMHfc, 

(l) T»*£*b«3te¥8H£i, Kot°ys;y|li^|i % Wo l 

- 1 1 3 3 9 8 -J§-<£^ N #58^0 2-011592 -S§-^$&. Chem. Pharm. 
Bull. ,40(9), 2377-2381 (1992) RTF Chem. Pharm. BuU. ,40(9), 2370-2376 
(1992) fo&miDftm&^fcMm-tZZLkfr-eZZo 
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R 1 xt 0 



O Ar 



R 2 X 2 ^ 

R a 
(2) 



X + A 



OCH 3 1 , o 

C0 2 CH 2 CH^^ -H 2 Q R 2 X 2 " P 



(3) 



Toluene 



Ar ^ H3 _ 
C0 2 CH 2 CH^~^> 




(1a) 



R 1 XV§ 
R 2 X 2 ^ P - 




OCH3 
C0 2 CH 2 CH- 




(1a) 



CICH 2 OCH 3 
NaH THF 

OCH3 
CQ 2 CH 2 -CH-^~^> 



CH2OCH3 < 1b > 



#81 



R 1 XV? 



, , O Ar ? CH * 

R 2 x 2 - p Nr^v- c ° 2CH2CH i i> 



JUL 



N 
H 



(1a-R) 



CICH 2 OCH 3 
NaH THF 



Ar 



OCH3 



JUL 



N 

CH 2 OCH 3 



(1b-R) 



i i O Ar ? CH /=\ R 1 X 1 2 Af 

R 2 X 2^i i v 4 Y co 2 CH 2 CHH^J > R 2 x 2 ^ N rV C ° 2Y 
Ra A N l Rb ^2V_ Ra A.X Rb 

CH 2 OCH 3 (1b " R) CH 2 OCH 3 
11 O Ar 

EtOH a Jl I . (1) 

H 



(5£*, RL R 2 , X\ X 2 , R\ R\ Ar, YM*li, HWBi: Rttlfc^ 

(3) Sr#»*i**#Tb^^>"t , T»iPjHU 1, Knt°y s?^f|^ 

(1 a) i!i-S 0 
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m?-, 1. 4 - v>t Kn fc° ]} i?^mm& (la) *feftftXf±^o^h^77 
-f— *t^7^futr- ^HtSrfrV^x (la-R)a^ h^io* TvWbSrfr 
9 7X Xttx * h^^/WbfctrVV (lb) fcLfefctelNMbXtt^n^ h*' 
?7-f-«"C5?7^fV*T- 3M*«rfrV\ (lb-R) ti~5o 

it), 5£ (1) ©ft^tfcl. 4-i?t Knfy^b^^itSrt^t 

X, 4#S§Bg5 9-1 6 1 3 9 2#4MiU #i»Bg6 0-6 9 0 8 9-8"42tffU 4#§B 
BS60-248693 -i§-^«U #W§Bg 60-258194 #MBg 6 1- 

3 0 5 9 1 #i§fiBg 61-37793 #fHBg 6 1-6 3 6 8 8f 

#l»Bg 61-210092 #F?fiH§ 61-254596 f^ft, <|# 

MBg 62-169795 #^BS 62-169796 #§f?Bg 6 2 

- 1 9 5 3 9 2 4§-^$ft, #WBS 63-68591 #^$SU #MBg 6 3-2 3 3 9 
9 2 01-113398 #5fl^ 01-275591 -!§-<& 

«K Ghem. Pharm. Bull.,40(9), p.2362-2369, (1992) & t£ Chem. Pharm. 
Bull.,40(9), p.2370-2376, (1992)fcltB*ft<&$iBiSfcte:f£o t\ 5 <D 1 , 4 -i? 

t Kntry^^b-a*S:»3tbfc*, 7fe^i4^77^<l:fflVA-CHPLCT^ili- 

HMIittOx*^S?t°y (1, 4-v ? tKn-2, 6-v^^/V- 5 - (5, 
5-v ? ^^-2-^-=^y-l, 3, 2-^^*^*y - 
4- (3 h n7x=;U) - 3 - fc° !) if^X/Utf^Wt 2- ['O'^/l' (7^ 
T^/] m^/vccx^/^) tfJRffcfttfSfrfi, #HflBg6 3-2 3 3 9 9 2 

ft3MH4##8l;fr 7AT-HPLC bfc t> O ?rffi V Nfco 
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HPLCM^fr 

*7A : CHIRALCEL OC WJ^MU^XM OHO QM) 
% 7 AlNf X: 2Ocm0X5Ocm 

mm •. s—tv 

X^&U.g. : MM. 
ffim : 7 6 OmL/^ 



i^k Knlfyv?yi©5ft^5?xf;i/*7^;i/ (Z 2) "^$>§{ti^^^ov^ 
TI4, #WBg 60-69089 ^^WMBg 60-248693 ^#^15 

Kntry 5?^||©5ife*S5, 5 -v^^- 2-^y- 1, 3, 
tf*3MJ-:fc;**!J 2--TA- (Zl) t?fe5-fb^^oV>Tf*. #MBg6 2- 

1 6 9 7 9 5 ^AmRXf- Chem. Pharm. Bull.,40(9), p.2362-2369, (1992) fcfB^ 

Kntry s?yioBttas4, 6 -^^vv- 2-^-^y- 1, 3, 2-v? 

t^rt*^*yty-2— f/V (Z3, Z4) -efeste^teov^ra, 
63-68591 TJ* Chem. Pharm. Bull.,40(9), p.2370-2376, (1992)^ 

X, ^T^i-^^i (l-a) te, OT^i-^t-T^UTt, 

no 2 fy HO > f^ uo * 

AcONH 4 \/-Os9 |^ 10%HCI-EtOH \ / r-0 O 

co 2Me — - x_o>yY c ° 2Me — " >wyY co2Me 

NHCPh, / k N A -°-^NHCPh 3 >V -^NH 2 

(3) (4) (1-a) 




i^^O (3) 8.05 g (19.3 mmol), @^T:^-!>A 1.64 g (21.3 mmol), ^ 
/-/^ 80 ml 45^r^PSS^Ufc 0 #btvfcS^^-fb^ (2) 

7.23 g (21.3 mmol) ^Px., M^3^r^Pift3S^bfc 0 *£*P^ ^JETl-T^ 
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&S*U YsV^-y 100 ml, 10% &m-f- Y V !7i»7k^?£ 50 ml ^Mtl, Mt 

ftmvtco mmm* 20% ^^-cs^u mm-^y*f?j* m 
(^•f->-m^^ 4:i,v/v^mm^^) xnuh-tctzz, 6.04 g m 

m 42%) (D{b^^5 (4) Sr^-feT^E-^^T^i: bT#fc 0 

Mfc-S^ (3) te\ EP 0 5 9 9 2 2 OA1 |C|5f (D^(CtoTMtfCo) 
MS 222/^ 738 (M + +1), X H-NMR (CDClg) 5 (ppm): 0.87 (3H, s), 1.08 (3H, s), 2.39 
(3H, d), 2.42 (2H, t), 3.51-3.73 (4H, m), 3.69 (3H, s), 4.21-4.31 (2H, m), 4.56 (1H, 
d), 4.70 (1H, d), 4.93 (1H, d), 7.17-7.49 (16H, m), 7.62 (1H, d), 8.02 (1H, d), 8.11 
(1H, m). 

ik&Qo (4) 500 mg (0.678 mmol) <Srp< 9 J — A* 5 ml KfeMV, 10% HC1- 
MeOH 500 mg (1.37 mmol) 2.5 R$|lQ2PfR»ftE Ufc 0 W.HLTX 

SPlSESre* U if * n JfcA'A 20 ml, 10% h U ? i»7j^l£ 10 ml &#Px. 

^•y-^-S^^^^/V 20:1~®^^^^/V, ^rOt^nn^AA-^ JV 5:1, 

VAT) T**t^brc:^^5, 216 mg (J&*5 64%) (D\Y&*fo (1-a) ^r||-fe?ft^ 

MS 222/fc 495 (M + ), 'H-NMR (CDClg) 5 (ppm): 0.89 (3H, s), 1.04 (3H, s), 2.46 
(3H, d), 3.00-3.03(2H, m), 3.54-3.74 (4H, m), 3.68 (3H, s), 4.09-4.27 (2H, m), 
4.61 (1H, d), 4.66 (1H, d), 4.89 (1H, d), 7.40 (1H, dd), 7.65 (1H, d), 8.01 (1H, d), 
8.10 (1H, m), 8.47 (1H, brm). 

mmm,$km 1 («ti mmms^ (bhk ceiis) $ l m& x tit m c a (# 

fs^te, Wakamori M et al.&jjfe (Wakamori M et aL: J Biol Chem 273, 
34857-34867,1998) tC^CT, LS Ca ^■■V^/Ufc* V^fiTgJ Ca *? J r*A' (a 
1G ) (Perez-Reyes E.: J Bioenerg Biomembr 30, 313-318, 1998) £r3§5i £ IttzL 
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BHK(baby hamster kidney^JjaSrfflV^T whole cell patch clamp feKlcfc 51^, 
&ms<A'X (LSCaft^/HilOmV, Ti Ca f t^^«-20mV) &J§-z.tc 

ceLscx-zsnmn&fc&mfeLito mmnmn c a «^« (100%) 



Ca^-Y^^^^T" 


ft£ (/iM) 


vmm (%) 


mm. 


TI 


0. 1 


19.4±4.88 


4 




1 


41.7±5.3 


6 




1 0 


72.7±5.6 


8 




1 0 


2.2±3.4 


4 




Ca^-r^/V^-T^ 


Wk& (mm) 


PfiW¥ (%) 




Ti 


0. 1 


7.7 


1 




1 


42.9±8.4 


6 




1 0 


75.6±7.1 


3 


LI 


1 


55.6±7.1 


2 
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£^£fta>ofc 0 — *\ S^LS Ca f t^H^tt ImMT- 55.6±7.1%i 

UTV^7cl 0 rwrirJ;!), ^ b^ir ^T'Tl Ca ^^/VR&^ffi^l- 1 , 
4-v?fc Knfy ^Wb^W^ffl^*^ (R#) fix 

mmn^m2 mfiwim^ (Bmcceiis) ^m^fcTMCa^^/wc 
Z ^co 2 v 

H 3 C^N^R b 
H 

^^{-^fflbfc Z1~Z4, Y1-Y7, Bl A1~A7 f*> itulBte^oa 
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Z1 : x_ d p - 



Ph 



Yl : CH 2 CH 2 N 



CH 2 Ph 



Z2 



EtO O 
P- 
Et0' 



Y 2 : CH 2 CH 2 N 



Z3 



CH 3 



CH 2 Ph 



-O O 
p'- 
-O 

(S,S) 



Z4 



\-o p 

<~ f- 

>-o 



(R,R) 



H 



Y3 : CH 2 CH 2 N 



CH 2 Ph 



Ph 



Y4; CH 2 CH 2 N 



H 



Y5 



-o 

^ — N 



CH 2 Ph 



Y6: ^ 
(S) 



.CH 2 Ph 



Y7 : CH.CH^NCHPh. Bl : CH 2 OCH 2 CH 2 NH 2 

Al : 3 Y o7x^/K A2 : 3-^on7x=;K A3 : 2-— V^y^=^jV^ 



A4 : 2-7< h^^7xx;K A5 : 3 



* Y^r-yy A6 : A7 
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z 


Ar 


Y 


R b 






Pl^^ (%) 




Zl 


A2 


Yl 








17.8 


1 


Zl 


A3 


Yl 








29.9 


2 


Zl 


A4 


Yl 








51.0 


1 


Zl 


A5 


Yl 








38.4 


3 


Zl 


A6 


Yl 








38.0 


2 


Z2 


Al 


Yl 




=7± $ 




38.8 


1 


Z2 


A7 


Y2 




^ 


HCIJ^ 


49.9 


3 


Zl 


Al 


Y3 








39.2 


2 


Zl 


Al 


Y4 


ff'A' 






55.3 


2 


Zl 


Al 


Y2 


t^As 






77.0 


2 


Zl 


Al 


Y5 


^f-A- 






39.0 


3 


Zl 


Al 


Y6 


*<3-As 






41.8 


2 




ni 


V7 






2HCli£ 


81.0 


4 


Z4 


Al 


Y7 




(-)# 




65.2 


2 


Zl 


Al 


Y7 








47.3 


2 


Zl 


Al 




Bl 






29.9 


1 


Jbi 













§S£?J0il 1 

(1) T?S$^*^«U 10mg 
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7 0 0 m g 



2 7 4mg 



HP C-L 



1 6 m g 



lOOOmg 



5£ (1) -vm£tiZ>4k-&Mk%m&6 CM ^^^(D^^KM-to ^ — — 

2 CM y v-^O^SWCil"^ ^tlfj^VlMl'ti^tS. 
{^S^fc Kn^s^n tf/lHr/wn—;* (HPC-L) 7M»£r»lU «t£\ W&. 

mi^mvmn 0.5~lmm) L-fcm> ^i#i-?)o #^tl,fc^ffi«tSr^«] 

^5V^ (12/60 ^ y*/ =>-) -C^b^^J^r#5o 
$^fU#!] 2 

J&ft 5£ (1) lOmg 
?L$f 7 9 m g 
=3 — ^ lOmg 
^77!) V^r^iXfrA 1 mg 



5£ (l) T^^^S^#J^?L*I^6 CM y v-^<zxk£v\K:ai-r o n-^^^- 
2 CM yi/x.O&ZWzm-to ^.tbbt^T]) y||v^v'!>^^va 
^a^T^i-^o lOfgffcl 0 OmgSr ^^^^-fe/V^^i-^ 
§g#J#!j 3 

*s (i) x«mztiz>fc&m i5mg 

?Lir 9 0 m g 
n — 1/?.$ — *f- 4 2 m g 
HPC-L 3mg 



^ (i) x-m^ti^it^trnM^e cm y */~<D&.5Wzm-ro ^—is**— 

Ki&^m^ Ko^^o^-feA'O^ (HPC-L) *Sgtffc«r«®bnU i£$£ 



1 0 Omg 



1 5 0 m g 
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ufcsu ftbtLitftmsBm&mm&z^ (12/60 t^f*.) -vmmi, 



^ (1) -e^&*L5<fb£^ lomg 

?L$S 9 0 m g 

flfcMrfe/l'n— * 3 0mg 

7f7!J^^f!>A 5mg 

CMC-Na 1 5mg 

1 5 0 m g 



5£ (1) -C*§tb5^«Ji:?Lttfi:1ft3l$S-fe/n=«-^, CMC-Na(*;v^^v'7(f 

1 5 Omg^MS. 
KjW^I 5 

5£ (1) -C*$ttS^4U lOOmg 
l&*WISj»i&^ UtUK 1000ml 
_h!Bj&#<a^teii^ l»lml ©»*-eJft#K:IWIIRrta-^**tS. 

jfoJE, >&>8&tB*5<fct*£?&Ojt (Quality of Life) tlif^iSr i:^<'MG 
&±i>*~o&m<D9t (Quality of Life) &#Jt LfcJilB^SK:;tf1-5?&$^&ffilfc 



27 



WO 2004/087172 



PCT/JP2004/004432 



it # <d ts m 

1. TM^^v-^A^^^/VRi-^J-efcoT, 5£ (1) 




(1) 



[5£*> R'&tfR 2 ^ ^tb-€^tebT, C^eT^H {^C^eT^^yl- 
m^tbTV^-rt«tv\) N C 2 _ e 7^^vSiec 2 . 6 7;^^;vS (^C 2 _ 6 

V\) T?1tife$;fc/rv>TfcJ:V\,} li-L'-NR'R 4 {R 3 ^R 4 {^ -ttb 

m (iC 2 . 6 7;v^i/ySli> C 1 . 8 7yv^vSX}i7i^H (^^^— a-X 
ttx ^o^VJDR^ C 1 _ 3 7^= 3 E-/HXIiC 1 _ 3 7/>='=3rv'Siuj;otftfl-I 

tS^Xtts R 1 Xlf R J ^-^(:/io t - C R 5 R 6 - C R'R 8 -, -CR 6 R 6 -C 
R 7 R'-CR 9 R 10 -fL< ft- C R»R«- C R'R' - C R 9 R U - C R U R U - (R 5 
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Arte, 7^—/V^ t'P^H, ~7 V ^mXte 2 , 1 , 3 O^tf-^Mf-^T 

t^f^7/-;V-4-^;l-Ifi, N0 2 , CF 3 , Br, CI, F, R (Rte, 
C 1 _ 20 T^^r/l-S<lrS^i-So)s OH, OR 14 (R 14 C ^TV^/l^S:^ 
#H-3o), OCHF 2 , COOR 14 , NH 2 , NHR 14 , N R 14 R 15 (R 16 te, 
T^^m^M^i-^o). CONH 2 , CONHR 14 , CONR 14 R 15 , COSR 14 , 
SR 14 , S(0)R 14 , S(0) 2 R 14 , S0 3 H, SO3R 14 , S0 2 NH 2 , S0 2 NHR 14 , 
S0 2 NR 14 R 1B , CN&X$7^~/\'*2ci/^<Dtpfrtbm$l&tltc 1 mXfe 2 i@<£> 

R a &tfR b te, ^tt^tL^SlbT, C^eT^^l-K, -L 2 -NR 16 R 17 {R 16 

L 2 te, C 2 _ 6 T/v=¥i/V^ (^C 2 _ 6 T/v^-w^Sf*, c 1 _ 3 TM;vSXIi7 
zz-frm 0fc:7;c~/i'2£tf\ C 1 _ 3 T;^/HX(iC I _ 3 7;i'3 

V\) ^lc*-T6o}x CH 2 0-L 2 -NR 16 R 17 , Ar 1 (ArMS, 7x=;H 
7x^;H(4 s ^nyvjg^-, C 1 _ 3 T;v^;i'SXIic 1 _37;V3^^Siao 
tftttSSl^^TiiV^) «:*Bfei-5oK CH=CHAr\ CH 2 CH(OH) 
Ar 1 , CHO, CN, CH 2 OH, CH 2 OR 16 , - L 2 -N(CH 2 CH 2 ) 2 NR 16 X^ 
NR 16 R 17 &5t*U 

Ste, C 1 _ 6 T/W3^i/£X^ciy>'M^--t?g^:$tL-CV>-C^<tV\), C 2 _ 6 
T/^^/VSX«C 2 _ 6 T/V-=3r=/vS (^C 2 _ 6 T/KJr=/VS^.t>*C 2 _ 6 T^=3r = 

-L 3 -NR 18 R 19 {R 18 &tfR 19 i3:, ^tL^MAitLT, Cj.gT/WS (^C 
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V\J SritBfcU L 3 «. C 2 _ 6 T^^rI/^S (^C 2 _ 6 TA=¥ l^Ste N C,_ 3 7 



-L 3 — \l— R 18 n L z -H N— R 18 




\ / \ / 



NR 18 R 19 -CH 2 ^R 18 \ A ^R 18 



VA xi* 

(CH 2 ) 0 * (CH 2 ) p (CH 2 ) q 

2. Y^-L 3 -NR 18 R 19 {R 18 &U*R 19 fi, -^tb-^tate LT, C^T/l^A- 
C ! _ 3 T/W ^ =^ i^m?. X o Tffit &ilg$l £ tlX h J: V \ ) \z «t o Tffit 
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-L 3 -l 



N-R 18 



L 3 -N 



\ / 



N— R 



18 



"' 8 R 1 '^ CHo ^-R 
V/ N- 

(CH 2 ) P 



V 
(CH 2 ) G 



18 




,18 



(CH2) q 



oRTfpl*. ^mi4tt3X»4?ri*U qtt, 1, 2X1*3 

5 T§J# A* ^ ^ ^/VPl^Jo 

^m\*. C^eT/U^^i/mXfc^v^^W^X'WWL&tlX^XhX^o). C 2 _ 
6 T^=^SXf*C 2 _ 6 TyV^^vS (^C 2 _ 6 TyK5r=^^t) ? C 2 _ 6 T^=3r 
-sum*. 7xz:;H C^eT^n^i/IX^ny^ 
T*em £ *VCV^ ^ «fc V\ ) XWWk £ tbTV>T t> £ V \ ) XM& & tlX V ^ % £ V\, } 
R b ^ N -L 2 -NR 16 R 17 {R ie RX*R"i*. ^tl^^teLT, 

C x _ 6 T/V =i i/mx li^n^ TI^ £ thX ^XhX^\) T'ft £ tlX V ^ 
T^J;V\) (My zr.~;vm*. C 1 . 6 7;l/ndrv'SX^nyy 

JE^-eg^tuTi^Tti £v\) £tc9feU L 2 te, c 2 . 6 7/^i/yl (^c 2 _ 

V\) kl.fcoTffilcKlg&^tL-C^Tfc <fcV\) <SrS^-f-5„h CH 2 0-L 2 -N 
R 16 R 17 Xfi-L 2 -N(CH 2 CH 2 ) 2 NR 16 T*fc9,R a ^C 1 _ 6 T/W^/^T^5t» 
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5. R l RT*R 2 i>K ^ft^tim&fc, C 1 _ 6 T/\'3c/l'm (iC^eT/^/Ufi, 
Tl^T*>J;V\h C 2 _ 6 T/K5r^/^X«C 2 _ 6 T/l-=ar-/VS (^C 2 _ 6 T/Wr = 

-ymxte^Ktf^m^'X'Wmtstix^^x-b^o) xm&tstix^xh^\) x 

R 7 R 8 - N - C R 6 R 6 - C R 7 R 8 — C R 9 R 10 -X«- C R 5 R 6 — C R 7 R 8 - C R 9 R 10 

-CR U R 12 - (R^j^bR 12 ^ ^tl^tim^LVX, 7kmm^^<fec 1 _ 6 
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